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(54) Flexible light protection structure, resistant to all kind of impacts, capable of absorbing 
shocks 



(57) This invention is about a flexible light protection 
structure, that can be used as a knee pad, ankle support, 
thigh support, etc.. This invention is also the base struc- 
ture for the construction of helmets, chest protectors or 
even protective gloves, that are usually required when 
practicing sports in general. The structure of the present 
invention is very light and flexible and has a great ca- 



pacity for absorbing shocks without translating them. 
This invention relates to a mesh conformed by interwo- 
ven helical straps. The mesh is folded onto itself defining 
at least one internal cavity where ribs are housed for 
rigidity purposes. The mesh can be made of any mate- 
rial such as plastic, artificial fibers of metal. The inclu- 
sion of rigid reinforcing rods intercalated with the helical 
straps is also provided. 
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EE. , . mT. °^ JeCt °' me present P 310 " 1 of iw «n- 
tion « a flexible light anti-traumatic protection structure 
extremely resistant to all kind of impacts, capable oi 

lessemngdynamicpressure, being veor effective for us- 
ng on the human body due to me fact that its main virtue 

US? 9 , s tr ! n91h of the impact without ,ransf "«- 

tmg rt to the user's body, thereby lessening the dynamic 
pressure produced by said impacts 

E^L M ° re Particular, y' ,ha P^ent patent of inven- 
tion discloses a very special anti-traumatic protection 

9 , SUPP ° rt ' 8 Shin pad ' a chest 
a shoulder pad, etc. This structure can also be used fo 

shapmg a sports helmet; protective gloves such as 
those required for a baseball game; vests for different 
uses or afferent shields against sharp or edgy ele- 
ments. " 

PREVIOUS ART 

SSL?" Pre ^ USly memi0f1e dPratec.ion elements 
ZSHZ T n0W8dayS for differerrt s P°rtive ac- 
tivities, their function being the user's protection both 
against muscular stress in various body parts as well as 

ES? • The ? e ' ementS Ca " be placed - °" a detach- 
able basis - when practicing sports, though they may be 
required as external tutors for particular bone and mus- 
cular injuries recovery processes. 

E5 ^ materialS With "** **« eleme "ts are 
formed, such as webs with combinations of elastomeric 
th eads are well known in the art. Due to their stretcha- 
Nity, these materials are capable of adapting them- 
selves anatomically to the user's body. Other materials 
such as those formed from the material call^ W 

w«r 1 f adVama9e iS t0 keep P rote cted area 
warm, as well as applying elastic pressure, arealsowell 

[0006] m other cases, these well known materials are 

^ e ' ementS °' Ve,y different s ^pes 
Gradedadjustmg means as well asothermetallicorrigid 
plastic elements are incorporated, acting as reinforcing 
or stiffing strings, resistant to counteract against local 

T n m0S, 6XpOSed areas Conventional 

shin pads, for example, are very well known. Most 
sportsmen practicing soccer or rugby use shin pads 
consisting of slabs conformed by webs housing rigid flat 
scraps, a | of which are affixed to the leg of the user bj 
means of an elastic band. y 

SnPr" ' h0U9h ,h6Se pro,ec,ion elem ^«s basi- 
cally fulfil, the requirements for which they where creat- 
ed rtcan be said thatthey do not absorb the shocks, on 
he contrary, they transmit and distribute them over a 

10008] While effectively complying with the normal 



aims and functions for each case, the structure referred 
to in the present invention, counts with the additional 

translating the stress received. 
5 [0009] The obvious difference between these protec- 
tor , means and those cited as antecedent, lays in that 

SJ2 P K reS i m inVen ' i0n ' ,he s,ruc,ure acts as a 
liSl.t 8 ? r 63 " 8, bein 9 als othemechanicalpro- 
ect on that may be required for each case. Besides be- 

2X* f,exible - * fe very feM to 

highly resistant to breaking. 

[0010] All the previously mentioned advantages are a 
direct consequence of the particular shaping and com- 
P^rt'onotheinvented P rotectionstructuTe,arising^m 

1ST! lm T° XWe Sh3ped * me *n.erweav^ 
helical straps. This structure is used to shape low thick- 
ness pieces having at least some internal cavities that 
can be left holtow or be filled by a rigid or flexib^n 
forcing element 

20 E 11 . 1 Thefac,tna,thisstr "cture is formed by helical 
ron straps interwoven together forming a mesh causes 
the structure to be extremely flexible and able to adapt 
itself to any shape, regardless the composition of the 
materials for the straps 

formed - having the size and shape required for each 
case the structure is shaped by means of folding allow- 
ng the formats of flattened cuffs, having at least one 
30 I, ! ^ The final ,0rm of ,ne stru «™ will be in 

EE"!! ^k* 19 ^ ° f Pro,ec,ton *"«"* that fe 
desired to have built. 

[0013] In a shin pad, for example, the mesh formed 
£ln , VI 9 S,rapS Wi " have a that after 

35 ,o Z« f C ° Uld d6,ine 8 ° f Simibr d »ns 
to those of a normal shin pads, or it could even include 

two or more lengthened cavities where flat ribs of riqid 
materials resistant to shocks are housed 
[0014] m cases where it is necessary to provide a 
40 thif re , s,stance «P«*y to the product io be formed 
«> this invent™ also provides the addition of lengthened 
re** intercalated between the interwoven helical spiras 
conformmg the mesh. These rods can be formed from 
different materials and be placed accoroing to different 
orientations. The possibility of combining rods placed 

« accordingtodifferentorientetionsorformedfromS 
ent materials is also provided. 

E1 5J , V" i nVSn,i0n pfOVides the use °' compound 
materials for the construction of the mesh as well as for 

so ■Gri.lon- o°?i m . en,i ° ned ribS 8nd rods ' sucn as 
Gnllon or 'Nylon', etc., or also fibers such as 'Kevlar' 

such as steel, aluminum, titanium, etc., or even elasto- 
ZTk 0 " 6 !™ 3 inV9nti0n also provides the Possibility 
ss Lt T ' hUS t0med 080 receive an Sion of 
« P o| y^athaneorotherfluids,fillingthegapsbetweenthe 
interwoven straps. 

[0016] The advantages herein described will be more 
fully understood, and further advantages will become 



2 



EP 941 751 



Page 3 of 7 



3 

apparent to users and those skilled in the art. In order 
to facilitate the understanding of the constructive, con- 
stitutive and functional characteristics of the protection 
structure of the present invention, a preferred embodi- 
ment is hereinafter described, which is schematically it- s 
lustrated and according to no scale in the enclosed fig- 
ure. It should be apparent that the following is only an 
example and should not be considered as restrictive or 
exclusive to the scope of the present invention. Conse- 
quently, the following example is intended for explana- 
tory and illustrative purposes of the idea in which the 
present invention is based on. 
[0017] Figure 1 is a perspective view showing, as an 
example, a protection structure capable of acting as a 
shin pad, seen in its general appearance. 
[0018] Figure 2 is a cross section view, according to 
line I Ml shown in Figure 1 . 

[001 9] Figure 3 is a top plan view showing a protection 
structure reinforced with intercalated rods or cross- 
beams. 

[0020] Figure 4 is a perspective view showing a pro- 
tection structure such as that shown in Figure 1 , in which 
polyurethane has been injected. 
[0021] All reference numbers in the figures corre- 
spond to the same or equivalent parts or constitutive el- 
ements of the assembly, according to the example cho- 
sen for the illustration of the protection structure of the 
present invention. 

[0022] As can be clearly seen in Figure 1 , the flexible 
light protection structure of the present invention is 
formed by interweaving helical straps -1 -, bound togeth- 
er through their longitudinal shafts parallel to them- 
selves. The assembly of straps thus interwoven forms 
a mesh -2- extremely porous and flexible, a feature 
caused by the mobility allowed by this kind of binding 
among the interwoven straps. These straps can be me- 
tallic (steel, titanium, aluminum, etc.) -9-, combined with 
other fiber straps -10- and other compound materials - 
11-. 

[0023] Figure 1 also shows that the mesh -2- is folded 
on itself, including a vertical central partition -3- extend- 
ing from side to side, and another transversal partition 
-4-, also extending from side to side. 
[0024] Said partitions allow the housing of flat ribs -5-, 
-6-, -7-, and -8- whose main aim is to keep the structure 
duly shaped and also to provide an improved rigidity and 
shock resistance capacity. According to the needs of 
each case, these ribs can be made of plastic or even 
from a metallic, fiber, or compound material. 
[0025] The cross section of Figure 2 clarifies the dis- 
tribution of said component elements, according to the 
present example. 

[0026] Observing said Figure 2, it can be clearly seen 
that the internal cavities, instead of housing the shown 
flat ribs 5/8, can be filled with a polyurethane or polymers 
injection that while also provides mechanical resistance 
to the assembly, do not affect said flexibility features. 
[0027] The top plan view shown in Figure 3 represents 
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another constructive option that can be achieved incor- 
porating straight long rods or crossbeams -12-. 
[0028] Said rods lay stretched in the inner space de- 
fined by the helical spires of the straps that conform the 
mesh, multiple constructive options being generated ac- 
cording to the material with which it is built, since these 
rods could be made of metal, plastic fibers of varying 
densities, or other combinations or compound materi- 
als. Their thickness or cross section diameter can also 
vary, increasing or decreasing the flexibility of the mesh. 
The rods can also have an oblique orientation, as shown 
in Figure 3, or also parallel to any of the sides of the 
mesh. It is even possible to build structures combining 
rods placed according to different orientations, or 
formed from different materials, fibers or compound ma- 
terials, as well as combining different sizes of rods. This 
Figure shows a combination of metallic rods -1 3- with 
other rods made of fiber -14- and a third kind of rods 
made from compound materials -15-. 
[0029] Figure 4 shows another constructive option 
that should be considered as covered by the scope of 
the present invention. Taking advantage of the particular 
conformation of the mesh - the interwoven helical straps 
- the generated gaps allow the injection of plastic mate- 
rials, being thus able to build shaped rigid bodies that 
do not lose the shock absorption capacity that a helical 
straps mesh provides. 

[0030] Having thus described the invention in rather 
full detail, it will be readily apparent to a person of ordi- 
nary skill that various changes and modifications can be 
made without departing from the spirit of the invention. 
All of such changes and modifications are contemplated 
as being within the scope of the present invention as 
defined by the subjoined claims. 



Claims 

1 . Flexible light anti-traumatic protection structure, re- 
sistant to all kind of impacts, capable of lessening 
dynamic pressure on the human body, capable of 
being used as a knee pad, ankle support, thigh sup- 
port or also being the base structure for forming a 
chest protector, sports helmets, special gloves or 
any other tutor protection means for physical activ- 
ities in general, whereby this structure is conformed 
by a basic mesh of helical straps interwoven togeth- 
er, which is folded onto itself defining at least one 
internal cavity that houses shock resistant means. 

2. The protection structure of claim 1, wherein there 
are two internal cavities, separated by an internal 
longitudinal partition conformed by a helical straps 
mesh, bound to the base mesh. 

3. The protection structure of claim 1 , wherein the in- 
ternal cavities are four, defined by two internal par- 
titions extending longitudinally and being formed by 
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helical straps meshes, respectively, bound to the 
base mesh. 

4. Tne protection structure of claim 1, wherein the 
lined gaps defined by the helical straps of the base s 
mesh are the housing for longitudinal rods. 

5. The .protection structure of claim 4, wherein the lon- 
gitudinal rods are placed parallel to one of the sides 
of the structure. 



6. The protection structure of claim 4. wherein the lon- 
gitudinal rods are placed oblique to one of the sides 
of the structure. 

7. The protection structure of claim 1, wherein the hel- 

lf.nT. ara bUilt ' r0m com P^"d materials such 
as unilon . 

8. The protection structure of claim 1 , wherein the hel- » 
•cal straps are built from compound materials such 

ss iMylon. 

9. The protection structure of claim 1 , wherein the hel- 
ical straps are built from artificial fibers. 2S 

10. The protection structure of claim 1 , wherein the hel- 
ical straps are metallic. 

11. The protection structure of claim 1, wherein the hel- 30 
real straps are elastomeric. 

12. The protection structure of claim 1, wherein the 
shock resistant rigid means are flat ribs. 

13. The protection structure of claim 1, wherein the 
gaps generated by the interwoven helical straps are 
filled with polymers. ^ 
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FIG. 1 
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FIG. 3 
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